In this paper, G -preclosed sets and G -preopen sets are used to define and investigate a new class of functions called contra-G -precontinuous functions in grill topological spaces.
Introduction
The idea of grills on a topological space was introduced by Choquet [4] in his classical paper. It has been found out that there is some of similarity between Choquat concept and that ideals, nets and filters. It helps to expand the topological structure which is used to measure the description rather than quantity, such as love, intelligence, beauty, quality of education and etc. Also, it expands the topological structure by using the concept of grill changes in lower approximation, upper approximation and boundary region. In 2007, Roy and Mukherjee [14] established a new form of topological structure via grills. Quite recently, Hatir and Jafari [6] have defined new classes of sets via grills and obtained a new decomposition of continuity in terms of grills. The aim of this paper is to give a new class of functions called contra-G -precontinuous in a grill topological space. Some characterizations and several basic properties of this class of functions are obtained.
Preliminaries
For a subset A of a topological space (X, τ), Cl(A) and Int(A) denote the closure and the interior of A in (X, τ), respectively. The power set of X will be denoted by P(X). The definition of grill on a topological space, as given by Choquet [4] , goes as follows: A non-null collection G of subsets of a topological space (X, τ) is said to be a grill on X if
Definition 2.1. [14] Let (X, τ) be a topological space and G a grill on X. A mapping Φ : P(X) → P(X) is defined as follows:
for every open set U containing x} for each A ∈ P(X). The mapping Φ is called the operator associated with the grill G and the topology τ.
Let G be a grill on a topological space (X, τ). Then we define a map Ψ : P(X) → P(X) by Ψ(A) = A ∪ Φ(A) for all A ∈ P(X). The map Ψ is a Kuratowski closure axiom. Corresponding to a grill G on a topological space (X, τ), there exists a unique topology τ G on X given by τ G = {U ⊆ X : Ψ(X\U) = X\U}, where for any A ⊂ X,
. For any grill G on a topological space (X, τ), τ ⊂ τ G . If (X, τ) is a topological space with a grill G on X, then we call it a grill topological space and denote it by (X, τ, G ).
Definition 2.3. [6]
A subset S of a grill topological space (X, τ, G ) is G -preopen if S ⊂ Int(Ψ(S)). The complement of a G -preopen set is called a G -preclosed set.
Definition 2.4. The intersection of all G -preclosed sets containing S ⊂ X is called the G -preclosure of S and is denoted by p Cl G (S). The family of all G -preopen (resp. G -preclosed) sets of (X, τ, G ) is denoted by G PO(X) (resp. G PC(X)). The family of all G -preopen (resp. G -preclosed) sets of (X, τ, G ) containing a point x ∈ X is denoted by G PO(X, x) (resp. G PC(X, x)).
is called a preopen set if A ⊂ Int(Cl(A)). The complement of a preopen set is called a preclosed set. The intersection of all preclosed sets of (X, τ) containing A is called the preclosure of A and is denoted by p Cl(A).
is said to be:
Definition 2.7.
[9] A topological space (X, τ) is said to be a pre-T 2 space if for each pair of distinct points x, y ∈ X, there exist disjoint preopen sets U and V containing x and y, respectively. 
Contra-G -precontinuous functions
Equivalently, f is contra-Gprecontinuous if and only if for each x ∈ X and closed set F in Y containing f (x), there exists a G -preopen set U containing x such that f (U) ⊂ F.
Clearly, every contra-continuous function is contra-Gprecontinuous and every contra-G -precontinuous function is contra-precontinuous but the converses are not ture. 1. f is contra-G -precontinuous;
2. f (p Cl G (A))) ⊂ ker( f (A)) for every subset A of X; ker(B) ) for every subset B of Y .
Proof. (1) ⇒ (2): Let A be any subset of X. Suppose that y / ∈ ker( f (A)). Then by Lemma 2.10 there exists a closed set F of Y containing y such that f (A) ∩ F= / 0. Thus, we have A ∩ f −1 (F) = / 0 and p Cl G (A) ∩ f −1 (F)= / 0. Therefore, we obtain f (p Cl G (A)) ∩ F = / 0 and y / ∈ f (p Cl G (A)). This implies that f (p Cl G (A)) ⊂ ker( f (A)).
(2) ⇒ (3): Let B be any subset of Y . By (2) and Lemma 2.10, we have f (p Cl G ( f −1 (B) )) ⊂ ker( f ( f −1 (B) )) ⊂ ker(B) and p Cl G ( f −1 (B) ) ⊂ f −1 (ker(B) ). Proof. The proof follows from the Theorem 3.9, if G = P(X)\{ / 0}.
Theorem 3.11. Let (X, τ, G ) be any grill topological space and let f : (X, τ, G ) → (Y, σ ) be a function and g : X → X ×Y be the graph function, given by g(x) = (x, f (x)) for every x ∈ X. Then f is contra-G -precontinuous if, and only if g is contra-G -precontinuous.
Proof. Let x ∈ X and let W be a closed subset of X × Y containing g(x).
Corollary 3.12. Let (X, τ) be any topological space and let f : (X, τ) → (Y, σ ) be a function and g : X → X × Y be the graph function, given by g(x) = (x, f (x)) for every x ∈ X. Then f is contra-precontinuous if and only if g is contraprecontinuous.
Proof. The proof follows from the Theorem 3.11, if G = P(X)\{ / 0}. Proof. If x ∈ X\E, then it follows that f (x) = g(x). Since Y is Urysohn, there exist open sets V and W such that f (x) ∈ V , g(x) ∈ W and Cl(V ) ∩ Cl(W ) = / 0. Since f is weakly continuous and g is contra-G -precontinuous, there exists an open set U containing x and a G -preopen set G containing x such that f (U) ⊂ Cl(V ) and g(G) ⊂ Cl(W ). Set H = U ∩ G. By Corollary 3.1(2) of [1] , H is a G -preopen set in X. Therefore, f (H) ∩ g(H) = / 0 and it follows that x / ∈ p Cl G (E). This shows that E is G -preclosed in X. 
